The importance of life insurance companies as part of the financial sector has significantly increased over the last decades, both as provider of important financial services to consumers and as a major investor in the capital market. However, we can still observe a large variance in life insurance consumption across countries, which raises the question of its determinants. This study uses a greatly expanded data set on life insurance consumption to examine the determinants of the demand and supply of life insurance products across countries and over time. Using a cross-sectional sample of 63 countries averaged over 1980-96 we find that educational attainment, banking sector development, and inflation are the most robust predictors of life insurance consumption, while income is only a weak predictor. The results on educational attainment and inflation are confirmed in a panel of 23 countries over the period 1960-96. Our results strengthen the case for promoting price stability, financial sector reform, and an efficient education system if life insurance and its many benefits are to be fully realized in an economy. 
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Abstract
The importance of life insurance companies as part of the financial sector has significantly increased over the last decades, both as provider of important financial services to consumers and as a major investor in the capital market. However, we can still observe a large variance in life insurance consumption across countries, which raises the question of its determinants.
This study uses a greatly expanded data set on life insurance consumption to examine the determinants of the demand and supply of life insurance products across countries and over time. Using a cross-sectional sample of 63 countries averaged over 1980-96 we find that educational attainment, banking sector development, and inflation are the most robust predictors of life insurance consumption, while income is only a weak predictor. The results on educational attainment and inflation are confirmed in a panel of 23 countries over the period 1960-96. Our results strengthen the case for promoting price stability, financial sector reform, and an efficient education system if life insurance and its many benefits are to be fully realized in an economy.
Introduction
Life insurance companies play an increasingly important role within the financial sector.
While during the period 1980-85, total assets of life insurance companies constituted only 11% of GDP for a sample of 13 countries, for which data are available, they constituted 28% for the period 1995-97 in the same countries. 1 This increased importance is also reflected in the business volume of life insurers. Whereas life insurance penetration -the ratio of premium volume to GDP -was at 1.2% during the period 1961-65, it reached 3.2% in the period 1991-96 for a sample of 19 countries, for which data are available.
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While this increased importance of life insurance both as provider of financial services and investment funds on the capital markets is especially pronounced for developed countries, most developing countries still experience very low levels of life insurance consumption. While South Africa's penetration ratio was 7.4% over the period 1980-96, Iran's was only 0.02%.
Given the large variation in indicators of life insurance consumption across countries, the question of the causes of this variation and therefore the determinants of life insurance consumption arises.
Life insurance provides individuals and the economy as a whole with a number of important financial services. In the face of increasing urbanization, mobility of the population, and formalization of economic relationships between individuals, families, and communities, life insurance has taken increasing importance as a way for individuals and families to manage income risk. Also, life insurance products encourage long-term savings and the re-investment of substantial sums in private and public sector projects. Because life 3 insurance products offer a means of disciplined contractual saving, they have become effective as instrument for encouraging substantial amounts of savings in many countries around the world. Leveraging their role as financial intermediaries, life insurers have become a key source of long-term finance.
In spite of the increasing importance that life insurance has in managing income risk, This paper improves on the existing literature in several ways. We use a greatly expanded data set, combining results from panel and cross-sectional analyses, and using alternative measures of life insurance consumption. First, the new data set extends significantly the coverage of countries and time periods. Previous cross-sectional and panel studies have been limited in depth or in breadth, and were not representative of the variety of life insurance consumption across countries and over time. 3 We use both 1) a cross-sectional data set spanning 63 developed and developing countries over the period 1980-96; and, 2) a panel data set spanning 23 countries over the period 1960-96. Second, by combining cross-sectional and panel analysis we can compare crosscountry and time-series variation in our relationships. The cross-country estimations test several new hypotheses as well as previous findings on this expanded data set of developing 4 and developed countries. By using 16-year averages, moreover, the cross-section estimations are not subject to selection year bias as are some other studies. 4 The panel analysis allows us to exploit the time series variation in life insurance consumption and its potential determinants. We can thus better assess what has driven the rapid increase in life insurance consumption over the last four decades.
Finally, using three alternative measures of life insurance consumption provides additional depth. Life insurance penetration, life insurance density, and life insurance in force measure different aspects of life insurance consumption. We identify a few specific differences we expect them to have with some of the determinants tested in this study. Life insurance in force is a stock variable, indicating the outstanding face amounts plus dividend additions of life insurance policies, while life insurance penetration and density are flow variables, indicating the amount spent on life insurance premiums, relative to GDP or per capita.
The results presented herein are expected to assist policy makers identify the institutional and demographic determinants that drive the supply and demand of life insurance. The findings may clarify new strategies for developing nascent life insurance markets and extending the reach of life insurance's many benefits to a wider population.
The remainder of the paper is organized as follows. Section 2 describes our measures of life insurance consumption. Section 3 discusses potential determinants of life insurance consumption. Section 4 describes the econometric techniques we will be using. Section 5 presents the empirical results for the cross-section of 63 countries and section 6 for a panel of 23 countries and seven 5-year periods. Section 7 concludes. 5
Life Insurance across Countries
The majority of life insurance policies around the world can be classified into three general categories: 1) policies providing death coverage only; 2) policies providing both a death coverage and a savings component; and, 3) policies serving primarily as saving vehicles.
What are known as term policies in the U.S. fall within the first category. Premiums for these policies essentially cover the cost of mortality risk, administrative expenses and a profit loading. Policies in the second category, popularized as whole life, universal life, and variable life in the U.S., generally have higher premiums that include an explicitly or implicitly defined savings component. This additional component typically earns interest and is returned to the consumer through policy dividends, cash-values on termination of the policy, or endowment sum on maturation of the policy. Policies in the third category, which are not common in the U.S. but have been popularized in other countries, are primarily savings vehicles. While they offer little or no mortality coverage, they are often considered life insurance policies since they are marketed and sold by life insurers.
In addition to life policies, life insurers sell annuity policies. Annuities are insurance policies wherein the insurer promises to pay the insured a series of periodic payments, often over the remainder of his/her lifetime, upon payment of a lump sum at the beginning of the period. Insurers providing annuities thus often undertake risks associated with supperannuation of the insured.
As the three measures of life insurance consumption that we will be using in our empirical analysis aggregate all three categories of life insurance policies as well as annuity policies, we cannot distinguish between the demand and supply of mortality risk insurance 6 versus savings through life insurance. This aggregation in the data produces a bias against finding significant relationships.
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Significant results between the variables hypothesized to affect insurance consumption and the amount consumed are therefore likely to be a sign of the added robustness of these relationships.
Life Insurance Penetration is defined as the ratio of premium volume to GDP. It measures the importance of insurance activity relative to the size of the economy. Both numerator and denominator are in local currency, with GDP numbers coming from the
International Monetary Fund (IMF)'s International Financial Statistics (IFS). Life Insurance
Penetration, however, is not a perfect measure of consumption since it is the product of quantity and price. A higher premium volume might therefore reflect a higher quantity, a higher price or a difference in the mix of mortality and savings element purchased. Lack of competition and costly regulation might increase the price of insurance without implying a higher level of insurance consumption.
Our second indicator of life insurance consumption is Life Insurance Density, defined as premiums per capita, expressed in international real dollars. It indicates how much each inhabitant of the country spends on average on insurance in real international dollars. To calculate these ratios, we first convert the premium volume into international dollars by multiplying it with Purchasing Power Parity (PPP) conversion factors from the World Bank's World Development Indicators (WDI). 6 We then divide the premium volume in international dollars by the population size, also obtained from the WDI and deflate the numbers by the 5 See Browne and Kim (1993) , footnote 1. 6 The Purchasing Power Parity conversion factor is defined as the number of units of a country's currency required to buy the same amounts of goods and services in the domestic market as one U.S. dollar would buy in the United States. Using PPP conversion factors is preferable to using exchange rates, since the latter are distorted by differences in exchange rate regimes. Furthermore, PPP conversion factors take into account that the price of nontraded goods relative to traded goods increases with the income level of economies. Since the death 7 U.S. Consumer Price Index (CPI), obtained from the IFS, to make the indicator comparable over time. Since data on the PPP conversion factor are only available for the period 1980-96, the insurance densities in international real dollars are constrained to this period. Insurance densities using average-period exchange rates from the IFS are also calculated for the years 1960-1996 for use in the panel estimation.
Although both Life Insurance Penetration and Life Insurance Density use gross premiums, there remain important differences between both measures with repercussions for cross-country comparisons. Life Insurance Penetration measures life insurance consumption relative to the size of the economy, while Life Insurance Density compares life insurance consumption across countries without adjusting for the income level of the economy.
Consumers that purchase life insurance policies to insure their dependents against mortality risk will potentially buy more coverage and thus a higher face value in richer countries, since the death benefit has to replace a larger income. We therefore expect Life Insurance Density to be more income elastic than Life Insurance Penetration.
Our third measure of life insurance consumption is Life Insurance in Force to GDP.
It equals the sum of the face amounts plus dividend additions of life insurance policies outstanding as a share of GDP. It is a quantity measure of life insurance consumption, the quantity being mortality risk underwritten plus savings accumulated. Life insurance in force thus contains both the cash value of policies, associated with the savings component of life insurance policies and the net amount of risk faced by life insurers. Data on life insurance in force were obtained from the American Council of Life Insurance and GDP data from the benefit of life insurance policies has to cover the typical household expenditures in both traded and nontraded goods, using exchange rates would bias the insurance density of developing countries downward. The positive elasticity seems to indicate that life insurance is a superior good; consumers spend a higher share of their income on life insurance products as per capita income increases. As expected, the elasticity of Life 7 Since the numerator is a stock and the denominator a flow variable, both variables have to be deflated accordingly. We follow a procedure proposed by Beck, Demirgüç-Kunt, and Levine (2000) and deflate the stock variable by end-of-year consumer price indices (CPI) and the GDP by the annual CPI. Then we compute the average of the deflated stock variable in year t and t-1 and divide it by real GDP measured in year t. For the CPI numbers we use line 64 and for GDP line 99b from the IFS. The end-of-year CPI is either the value for December or, where not available, the value for the last quarter. 8 We calculate these elasticities by looking at the correlation between the log of the three insurance indicators and the log of real per capita income. To make the correlations comparable across the three indicators, they are calculated over the 36 countries for which we have data on all three measures. 
Insurance Density
Determinants of Life Insurance Consumption
This section describes the theoretical underpinnings of our empirical tests and different factors hypothesized to drive the demand and supply of life insurance policies. Table 2 summarizes the potential determinants of life insurance demand and supply and their hypothesized sign. Yaari (1965) and Hakansson (1969) were the first to develop a theoretical framework to explain the demand for life insurance. Within this framework, the demand for life insurance is attributed to a person's desire to bequeath funds to dependents and provide income for retirement. The consumer maximizes lifetime utility subject to a vector of interest rates and a vector of prices including insurance premium rates. This framework posits the demand for life insurance to be a function of wealth, expected income over an individual's lifetime, the level of interest rates, the cost of life insurance policies (administrative costs), and the assumed subjective discount rate for current over future consumption. Lewis (1989) extends this framework by explicitly incorporating the preferences of the dependents and beneficiaries into the model. Specifically, he derives the demand for life insurance as a maximization problem of the beneficiaries, the spouse and the offspring of the 10 life insurance policyholder. Deriving utility maximization by both spouse and offspring separately and assuming no bequest by the policyholder and an isoelastic utility function, Lewis shows that total life insurance demand can be written as follows:
Theoretical Underpinnings
where l is the policy loading factor -the ratio of the costs of the insurance to its actuarial value -, p the probability of the primary wage earner's death, F the face value of all life insurance written on the primary wage earner's life, δ a measure of the beneficiaries' relative risk aversion, TC the present value of consumption of each offspring until he/she leaves the household and of the spouse over his/her predicted remaining life span ands W the household's net wealth. Life insurance demand increases with the probability of the primary wage earner's death, the present value of the beneficiaries' consumption and the degree of risk aversion. Life insurance demand decreases with the loading factor and the household's wealth.
Life insurance consumption, however, is not only driven by consumer demand. There are important supply-side factors which affect the availability and price of life insurance.
Insurance companies need both the human and information resources to effectively measure the pricing and reserving requirements for products as well as adequate opportunities in financial markets to invest adequately. An adequate protection of property rights and an effective enforcement of contracts also facilitate the investment function of life insurers.
These supply factors are expected to affect the costs of life insurance products. Within the Lewis model, described above, these supply-side factors might be represented by the policyloading factor.
While there have been attempts to model the relation between the supply and demand of life insurance separately, data limitations have restricted the empirical testing of these hypotheses.
10
While we can observe the total amount spent on life insurance policies, using premium data, or the total face value of outstanding insurance policies, we cannot distinguish between supply and demand. Furthermore, premium data do not allow us to observe the actual amount of insurance coverage purchased, as they are a combined measure of price and level of coverage. Unless the price is constant across countries, which is unlikely, assuming that the premium is equivalent to the amount of coverage would introduce a source of noise in our estimations. On the other hand, using the variable often used to proxy price (premiums over life insurance in force) in a cross-country or panel data set requires one to make a troublesome assumption, namely, that the mix of policies remains constant across countries and time.
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Price, however, is undoubtedly an important determinant in the consumption of life insurance, and leaving it out may subject the empirical testing to omitted variable bias. We address this problem in two ways. First, we assume that the price is a function of several supply-side factors that are likely to affect the ability of insurers to market and distribute policies cost-effectively. Varying levels of urbanization, monetary stability, bureaucratic quality, rule of law, corruption, and banking sector development all impact the insurer's ability to provide cost-effective insurance. Including these supply-side factors within our 10 Compare Beenstock, Dickinson, and Khajuria (1986) . 11 Browne and Kim (1993) use such a price variable, but note the bias introduced by different composition of the overall insurance portfolio across countries. 12 empirical model thus reduces the bias introduced by the missing price variable. Second, we use panel estimation techniques that eliminate biases due to omitted variables, such as the price variable in our model.
In the following we will describe different variables that may be linked to the demand function described by Lewis (1989) as well as several supply factors that might proxy for the policy loading factor. While the Lewis model, described above, focuses on the mortality risk component of life insurance policies, we will link the different determinants also to the savings component of life insurance policies.
Demographic Variables
A higher ratio of young dependents to working population is assumed to increase the demand for mortality coverage and decrease the demand for savings through life insurance. On the one hand, a larger share of dependents increases the total present value of consumption of the insured's beneficiaries, and therefore the demand for life insurance that provides dependents with payments in the event of the premature death of the primary wage earner.
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On the other hand, a high dependency ratio indicates the extent to which the population is too young to consider saving for retirement, and therefore reduced demand for savings through life insurance products. Beenstock, Dickinson, Khajuria, (1986) , Browne and Kim (1993) and Truett and Truett (1986) find that the dependency ratio is positively correlated with life insurance penetration. Given opposite effects of the dependency ratio on the mortality and savings components of life insurance, however, we predict that a higher dependency ratio is ambiguously correlated with life insurance consumption. To measure the ratio of young 12 This would result in a higher TC in Eq. (1).
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dependents to the working population, we use data from the WDI. The indicator is defined as the ratio of the population under 15 to the population between 15 and 65.
A higher ratio of old dependents to working population is assumed to increase the demand for both the mortality and the savings component of life insurance policies. While the theoretical work focuses mostly on the life insurance policies held by primary wage earners, life insurance policies held by retirees have gained importance in many developed countries.
Furthermore, we conjecture that in countries with a larger share of retired population, savings through life insurance policies as well as protection against superannuation gains importance.
To measure the ratio of old dependents to the working population, we use data from the WDI.
The indicator is defined as the ratio of the population over 65 to the population between 15 and 65. We expect that a higher level of education in a population will be positively correlated with the demand for any type of life insurance product. The level of a person's education may determine his/her ability to understand the benefits of risk management and savings. A higher level of education might therefore increase an individual's level of risk aversion.
14 Education may also increase the demand for pure death protection by lengthening the period of dependency, as well as increasing the human capital of, and so the value to be protected in, the primary wage earner.
15 Truett and Truett (1990) and Browne and Kim (1993) find a positive relationship between life insurance consumption and the level of education. As an indicator of the level of education across countries we use the average years of schooling in the population over 25, obtained from Barro and Lee (1996) .
14 The religious inclination of a population may affect its risk aversion and its attitude towards the institutional arrangements of insurance. because it is considered a hedge against the will of Allah. Unsurprisingly, Browne and Kim (1993) , and Meng (1994) , find a dummy variable for Islamic countries to be negatively correlated with life insurance demand. This study employs a broader measure of religious inclination by including Protestantism, Catholicism and a composite of other religions. The religion variables are defined as the ratio of adherents of one religion over the entire population. While we expect the Muslim share of the population to be negatively related to life insurance demand, we do not have prior expectations about the signs on the other religion variables. We use data from La Porta, Lopez-de-Silanes, Shleifer and Vishny (1999).
Economies with a higher share of urban to total population are expected to have higher levels of life insurance consumption. The concentration of consumers in a geographic area simplifies the distribution of life insurance products, as costs related to marketing, premium collection, underwriting and claim handling are reduced. Lower costs, in turn, should encourage a greater supply.
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The variable used is from the WDI, measuring the share of urban population in the total population.
Societies with longer life expectancies should have lower mortality coverage costs, lower perceived need for mortality coverage, but higher savings through life insurance 15 vehicles.
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This would imply an ambiguous correlation with the demand for life insurance products.
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Previous authors [Beenstock, Dickinson, Khajuria (1986) , and Outreville (1996)] have found life expectancy positively related to Life Insurance Penetration. We use data on life expectancy from the WDI.
Economic Variables
Life insurance consumption should rise with the level of income, for several reasons. First, an individual's consumption and human capital typically increase along with income. This can create a greater demand for insurance (mortality coverage) to safeguard the income potential of the insured and the expected consumption of his/her dependents. 21 Second, life insurance may be a superior good, inasmuch as increasing income may explain an increasing ability to direct a higher share of income towards retirement and investment-related life insurance products. Finally, the overhead costs associated with administrating and marketing insurance make larger size policies less expensive per dollar of insurance in force, which lowers the price of life insurance policies. Campbell (1980) , Lewis (1989) , Beenstock, Dickinson, Khajuria (1986) , Truett and Truett (1990) , Browne and Kim (1993) , and Outreville (1996) have all shown that the demand for life insurance is positively related to income, using both aggregate national account data and individual household data. To measure the income level of countries, we employ real GDP per capita, using data from the WDI. 22 We expect inflation to have a negative relationship with life insurance consumption.
As life insurance savings products typically provide monetary benefits over the long term, monetary uncertainty has a substantial negative impact on these products' expected returns. 19 A higher life expectancy would be reflected by a lower p in Eq. (1). 20 Compare Beenstock, Dickinson, Khajuria, (1986) . 21 This would be reflected by a higher TC in Eq. (1).
Inflation can also have a disruptive effect on the life insurance industry when interest rate cycles spur disintermediation. Fixed interest rates and loan options imbedded in some life insurance policies, for example, spurred disintermediation in the U.S. life insurance market during the inflationary 1970's and 1980's. These dynamics make inflation an additional encumbrance to the product pricing decisions of life insurers, thus possibly reducing supply in times of high inflation. 23 We measure inflation as the log difference of the Consumer Price Index (CPI), using data from the IMF's International Financial Statistics.
We expect banking sector development to be positively correlated with life insurance consumption. Well-functioning banks may increase the confidence consumers have in other financial institutions, e.g. life insurers. They also provide life insurers with an efficient payment system. The efficient development of the entire financial system -as might be reflected in the absence of interest rate ceilings and other distortionary policies -is thought to help life insurers invest more efficiently. This in turn may translate into a better value, or price, offered to consumers for their life insurance. Outreville (1996) finds a significantly positive relationship between financial development and life insurance penetration. We use a measure of banking sector development provided by Beck, Demirgüç-Kunt and Levine (2000) . Specifically, we measure the total claims of deposit money banks on domestic nonfinancial sectors as share of GDP.
We expect the size of a country's social security system to be negatively correlated with the demand for life insurance products. Kim (1988) and Meng (1994) postulate that social security displaces private insurance. If a greater amount of retirement savings is being channeled through the government, or if the public sector provides substantial benefits to families of prematurely deceased wage earners, then ceteris paribus there should be less demand for life insurance savings products. This public-private sector substitution may apply similarly to benefits provided to families of prematurely deceased wage earners.
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This study uses the share of public expenditures on social security and welfare as a share of GDP as an indicator of the size of the social security system, with data coming from the WDI.
The expected correlation of the income distribution of a country with life insurance consumption is ambiguous. Beenstock, Dickinson, Khajuria (1986) reason that wealthy sections of the population do not need insurance protection while poorer sections have a limited demand because they operate under income budget constraints.
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A more equal income distribution resulting in a larger middle class might therefore result in a higher demand for life insurance policies. On the other hand, one can argue that the very rich can (and do in the U.S. and other countries) use life insurance to pass on wealth to their descendants. Furthermore, while the middle-class may have the greatest demand for life insurance savings products and may also be able to afford the minimum administrative costs associated with any type of life insurance policy, there may be a minimum level of income at which these policies become affordable. Accordingly, a large middle class in a poor country may result in less individuals being able to purchase life insurance than a less equal distribution with a larger and/or wealthier upper class. The resulting relationship of income distribution with life insurance consumption is therefore ambiguous. Beenstock, Dickinson, Khajuria (1986) find that the less equal is the distribution of income, the lower the penetration 23 Cargill and Troxel (1979) discuss the various impacts that inflation can have on the market for life insurance. 24 This would be reflected in a higher W in Eq. (1). 25 The possibility of declining risk aversion with greater wealth, and the replacement of life insurance coverage with surplus assets in an individual's portfolio is expected to reduce the demand for life insurance among the wealthy.
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of life insurance. We use the Gini coefficient to measure income distribution. Our data come from Deininger and Squire (1996) .
Institutional Determinants
The tenability of a vibrant life insurance market depends to a large extent on the institutional framework of a country. An inclination to fraud may induce individuals to file duplicitous claims or claims arising from intentionally induced death of insured. If fraud is common in claim reporting, then the insurance mechanism will become prohibitively costly for a large part of the population, or simply break down entirely. Moreover, highly inefficient government bureaucracies tend to go hand in hand with inefficient judiciaries. The inability to appeal the breach of life insurance contracts by insurers reduces the value of an insurance contract to consumers and may deter them from committing large sums of money into these products. Finally, the lack of property protection and contract enforcement impedes life insurers' ability to invest efficiently and control the price of their products.
To measure these institutional factors, we use three different indicators compiled by the International Country Risk Guide (ICRG). Rule of Law measures the degree to which citizens of a country are able to use the legal systems to mediate disputes and enforce contracts. Bureaucratic Quality measures the autonomy from political pressures, the strength and expertise to govern without drastic changes in policy or interruptions in government services, and the existence of an established mechanism for recruiting and training.
Corruption, finally, measures the degree of corruption in an economy. These indicators are constructed so that higher values represent better institutional environments. 
Regional and Time Dummies
In addition to the explanatory variables described up to now, we include regional dummy variables and, in the panel regressions, time dummy variables. We include regional dummy variables to capture any other potential determinants that are not proxied for by other explanatory variables. Among these might be cultural or historic differences that are not captured by the religious composition or any of the other variables. We include dummy variables for Latin America, Africa and Asia, with European and North American countries captured in the constant. We include time dummy variables in the panel estimations to test whether there is a secular increase in life insurance consumption across countries that cannot be explained by any of the other explanatory variables.
Econometric Methodology
We use both cross-sectional and panel estimation techniques to explore the empirical relation between life insurance consumption and the potential determinants identified by theory and described in the previous section. This section describes the rationale behind the crosscountry regressions and then the panel techniques that we are using.
The cross-sectional analysis uses data for 60 countries in the case of Life Insurance Penetration and Density and 39 countries in the case of Life Insurance in Force to GDP.
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We include the dependent and several independent variables in logs, so that the coefficients on the explanatory variables can be interpreted as elasticities. Data are averaged over the period 1980-96, so that there is one observation per country.
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By averaging data over several 26 Table 3 lists the countries in the sample. 27 The two samples for life insurance penetration/density and life insurance in force only partly overlap. The life insurance in force sample contains 36 of the same countries within the life insurance penetration/density sample and three more new countries: Fiji, Honduras and Zambia 20 years we eliminate selection year bias that arises when life insurance consumption and its determinants are measured only in one year.
The panel analysis uses data for 19 mostly developed countries, with data averaged over seven 5-year periods between 1960 and 1996. 28 Using a panel allows us to not only exploit the cross-country variation but also the variation over time in life insurance consumption and its potential determinants. Since most of our countries in the panel sample are high-income countries in Europe and North America, however, we lose cross-country variation, while gaining additional time series variation.
We use the random-effects and the fixed-effects model to estimate the panel regressions. This allows us to control for differences across countries that are otherwise not accounted for. 29 While the fixed-effects model introduces country-specific intercepts, the random effects model introduces a country-specific error term. We will use a Hausman test to test for the appropriateness of the fixed-or the random-effects model.
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We will use the fixed-effects results, whenever the Hausman test shows a p-value of less than 10%.
Determinants of Life Insurance across Countries, 1980 -1996
This section presents the results of cross-country regressions for our three life insurance consumption indicators on different determinants over the period 1980-96. The baseline 28 The samples for Life Insurance Penetration and Density, on the one hand, and Life Insurance in Force, on the other hand, are not identical. Specifically, Belgium, Brazil, Great Britain, and Mexico are only in the sample of Life Insurance Penetration and Density, while Netherlands, Peru, Philippines, and Taiwan are only in the sample of Life Insurance in Force. 29 The latter can be variables that are not included in our estimation since they are not varying over time or other underlying country characteristics that are not captured in any of our variables. Among these omitted variables might be the price variable, for which we use proxy variables such as the supply determinants described above, but do not have any direct measure. 30 The null hypothesis of the Hausman test is that random-and fixed effects estimates are not statistically different under the assumption that both estimators are consistent. In this case, however, the fixed effects model 21 regression contains real per capita GDP, the young dependency ratio, the average years of schooling, the life expectancy, the inflation rate and the indicator of banking sector development. These variables can be linked directly to Lewis' model of life insurance demand, with the latter two conjectured to impact the policy-loading factor. In subsequent regressions we include a larger set of potential determinants of life insurance consumption.
Given that we have different samples for our three measures, we also test the robustness of the results by using the joint sample of 36 countries.
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While not presenting the results, we will discuss differences between the larger samples and the joint sample. 
Life Insurance Penetration
The results in Table 4 show that the variation of Life Insurance Penetration across countries can be explained by variation in income level, average years of schooling, life expectancy, inflation and banking sector development. These five variables show significant coefficients in our baseline regression. Whereas the results for average years of schooling, inflation and banking sector development are robust to including other potential explanatory variables, the results for income level and life expectancy are less robust.
is inefficient. Under the alternative hypothesis that both estimates are statistically different only the fixed-effects model gives consistent coefficients.
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The results of our baseline regression in column 1 indicate that a 10% increase in real per capita income increases Life Insurance Penetration by 3.5%, thus confirming that life insurance is a superior good.
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When we include the Gini coefficient, regional dummies or bureaucratic efficiency, however, the coefficient on income level turns insignificant. This might indicate that the correlation between income level and Life Insurance Penetration is a spurious one proxying for other determinants of life insurance consumption. Furthermore, once we restrict the sample to the 36 countries for which we have data for all three measures of life insurance consumption, the coefficient on income level turns insignificant.
The results underline the importance of a high level of education for life insurance consumption. The coefficient on average years of schooling is significant in all regressions.
The result is also economically large. If Algeria's population had had 5.94 years of education in 1980, as did the median country, instead of the actual 1.48, its Life Insurance Penetration would have been 0.66% of GDP, instead of the actual 0.08%. This result is robust to the use of the smaller sample of 36 countries.
Macroeconomic stability, especially price stability, seems to be an important predictor of life insurance consumption. The coefficient on the inflation rate is significantly negative in all specifications. The effect of a stable macroeconomic environment is also economically large. If Brazil -the country with the highest average inflation rate in our sample -had achieved an average inflation rate over the period 1980-96 of the sample median 8.92%
31 See footnote 25. 32 The fact that the elasticity found in the regression analysis is lower than the simple correlation reported in Table 1 can be explained by the fact that here we control for other determinants of life insurance consumption. This result is robust to the use of the smaller sample of 36 countries.
Banking sector development is positively correlated with Life Insurance Penetration, while a higher life expectancy seems to reduce Life Insurance Penetration. The coefficient on the indicator of banking sector development is significantly positive in all specifications. 34 However, this result is not completely robust to the use of the smaller 36-country sample.
The result on life expectancy, on the other hand, is not robust, once we include regional dummy variables or bureaucratic efficiency. This confirms the theory that predicts an ambiguous sign on life expectancy.
Variation in the share of young population cannot explain variation in Life Insurance
Penetration across countries. This result confirms the hypothesis of two offsetting effects of the dependency ratio on gross premiums, a positive effect on mortality risk and a negative effect on the saving component. Babbel (1981) that even the demand for inflation-indexed life insurance policies decreases during inflationary periods in Brazil. 34 The positive coefficient does not imply a causal impact of banking sector development on life insurance penetration. It shows that countries with well-developed banks also have higher levels of life insurance consumption. 35 This result is robust to the use of the overall dependency ratio. 24 may be an income budget constraint. This is contrary to the findings by Beenstock, Dickinson and Khajuria (1986) . 36 The results in columns 2, 4 and 6 indicate that neither the old dependency ratio, nor the share of urban population, nor the social expenditures by government can explain crosscountry variation in Life Insurance Penetration, as hypothesized above. The coefficient on neither variable is significant in the respective regression.
The results in columns 7 through 9 indicate that out of our three indicators of institutional quality only the quality of bureaucracy is positively correlated with Life Insurance Penetration, although only at the 10% level. The coefficients on both the rule of law and corruption are insignificant. While this can be interpreted as lack of evidence that these supply side determinants are important, it can also be concluded that our indicator of banking sector development captures some of these supply side factors.
The results in column 10, finally, indicate that there are still additional factors determining Life Insurance Penetration not captured by any of the variables in the baseline regression. The three regional dummies that we include are jointly significant at the 1% level.
Life Insurance Density
The results in Table 5 indicate that the income level, average years of schooling, inflation and banking sector development explain the variation in Life Insurance Density across countries.
The young dependency ratio and life expectancy cannot explain variance in Life Insurance
Density. These results are very similar to the ones obtained for Life Insurance Penetration, so that in the following we will concentrate on the differences.
Life Insurance Density increases with real per capita GDP. A 10% higher income level increases Life Insurance Density by 8.2%. This result is larger than for Life Insurance
Penetration and also more robust to including other variables in the regression. Even when we restrict the sample to 36 countries, we find that the income level enters most times at least at the 10% significance level. This finding is consistent with the differences between the two indicators of life insurance consumption, as explained in section 2. The income elasticity of 0.82 is significantly higher than in other studies.
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As in the case of Life Insurance Penetration, the religious composition, the income distribution and the quality of bureaucracy can explain variation in Life Insurance Density across countries. Countries with less Muslim population, less equal income distribution and more effective bureaucracies spend more on life insurance than other countries. The old dependency ratio, the share of urban population, the share of social expenditures by government in GDP, the rule of law or corruption cannot explain variation of Life Insurance Density across countries. The regional dummies can explain part of the variation, but unlike the case of Life Insurance Penetration do not decrease the significance level of the other variables in the baseline regression.
Life Insurance in Force to GDP
The results in Table 6 indicate that the share of young population, average years of schooling and the inflation rate can explain variation in Life Insurance in Force to GDP across countries.
These three variables show significant coefficients in the baseline regression and the results are mostly robust to including additional variables.
Countries with a higher share of young population have higher Life Insurance in Force to GDP. A 10% increase in the share of the population under 15 relative to the working population results in a 24.6% higher Life Insurance in Force to GDP. 38 This result is generally robust to including other variables, except when we include the Gini coefficient.
The latter result, however, is due to the smaller sample. There does not seem to be an independent effect of the income level or life expectancy on Life Insurance in Force to GDP. Banking sector development shows a significant coefficient on Life Insurance in Force to GDP only in the baseline regression, when controlling for corruption or the old dependency ratio or when including the regional dummies. 38 This result is confirmed when we use the overall dependency ratio, although only at the 10%-significance level. 39 We confirm this by running the baseline regression on the sample for which we have data on income distribution. The young dependency ratio enters insignificantly.
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Turning to the additional explanatory variables, societies with larger shares of urban population and more efficient bureaucracies have higher levels of Life Insurance in Force to GDP. Both variables show significantly positive coefficients. The religious composition of the population cannot explain variation in Life Insurance in Force to GDP across countries.
The Gini-coefficient, the share of social expenditures by government in GDP, the rule of law or the level of corruption do not seem to be determinants of Life Insurance in Force to GDP.
The results of column 10, finally, show that there is still some variation in Life Insurance in Force to GDP, which cannot be explained by any of our variables in the baseline regressions and which is picked up by the regional dummies. Including these dummies, however, does not change the results of our baseline regression.
Determinants of Life Insurance in a Panel of Countries
This section complements the previous cross-sectional estimations by considering the determinants of life insurance consumption in a panel of 23 countries for Life Insurance Penetration and Density and Life Insurance in Force to GDP over a period of 36 years.
While the sample for the period 1980-96 comprises a broad cross-section of developed and developing countries, the sample for the period 1960-96 comprises mostly Organization of Economic Cooperation and Development (OECD) countries. This limits the comparability of the results across the two samples. Using this longer sample, however, allows us to test how changes in the determinants over time within the countries affect life insurance consumption. 28 We report the results of either fixed-or the random-effects estimations, depending on the Hausman test, as described in section 4. 40 Tables 7, 8 and 9 report the results. 41 The results in Table 7 indicate that the income level and average years of schooling are robust predictors of Life Insurance Penetration variation across countries and over time, while there is a negative and weakly significant link between inflation and life insurance consumption. The coefficient on the log of real per capita GDP is significant at the 1% level in all regressions, except when we control for the old dependency ratio. Average years of schooling have a significantly positive coefficient in all regressions. Inflation enters significantly negative at the 10% level in all regressions, except when controlling for the old dependency ratio. The young dependency ratio, life expectancy and banking sector development, on the other hand, are not robust predictors of life insurance penetration in our sample of high-and middle-income countries. Turning to the other explanatory variables, we note that the old dependency ratio enters significantly positive, implying that countries with a higher share of population in retirement age experience higher levels of Life Insurance Penetration. This result contradicts our findings in the broader cross-country sample for the period 1980-96. Furthermore, we find that the religious composition of the population predicts life insurance penetration, while none of the other explanatory variables enters significantly. The time dummies, however, enter jointly significant in all regressions, indicating that not all of the increase in life insurance consumption over the period can be explained by the determinants included in our empirical analysis. The Hausman tests indicate the appropriateness of the random effects model for all regressions.
The results in Table 8 indicate that variation in Life Insurance Density across countries and time can be explained by differences in the income level, the average years of schooling and inflation. The income level and the inflation rate enter significantly in all regressions, while the average years of schooling enters significantly in all regressions except for column (5) where we control for the income distribution and use the fixed-effects model. As in the cross-country estimations, we find that the coefficient on the income level is higher for Life Insurance Density than for Penetration. We also note that the coefficients on the income level are higher in the panel estimations for the period 1960-96 than for the cross-country estimations for the period 1980-96, both in the case of Life Insurance Penetration as Density.
This might indicate that life insurance consumption is even more income elastic over time within a country than indicated by simple cross-country regressions. As it is the case for Life Insurance Penetration, the old dependency ratio enters significantly positive, while none of the other explanatory variables enters significantly at the 5% level. Again, the time dummies enter jointly significant in all regressions.
The results in Table 9 show that the income level, the average years of schooling and First, the sample for the panel regressions is much more homogenous than the cross-country sample, comprising mostly OECD countries that had similar macro-economic performances and demographic structures over the last 40 years. Second, the relation between life insurance consumption and its potential determinants might be different across countries as opposed to over time within a country. Overall, we confirm that educational attainment, as measured by the average years of schooling, and macroeconomic stability, as measured by the inflation rate, continue to be robust predictors of life insurance consumption, across all three indicators of life insurance consumption. Further, price stability has a positive impact on bank and stock market development.
Concluding Remarks
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Our results strengthen the case for promoting price stability, financial sector reform and an efficient education system if life insurance and its many benefits are to be fully realized in an economy.
42 See Boyd, Levine, and Smith (2001) . 
